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1.  Introduction

Post harvest losses of fruits and vegetables in India are approximately 
35-40% which is a matter of grave concern for Indian agriculture sector 
(Krishijagran.com, 2019). India is the second-largest producer of fruits 
and vegetables, after China. But the post harvest losses that occur 
during different post-harvest processes till the product reach to the 
consumer directly affect all the producers, supplier and consumers 
in the marketing chain. These losses occur mainly due to the lack of 
proper harvest practices, transportation and cold storage facilities. 
Several techniques such as refrigeration, controlled atmosphere storage, 
modified atmosphere storage, chemical preservatives and packaging 
are being used for post harvest quality retention of different fruits and 
vegetables (Almenar et al., 2006; Venkateswarlu et al., 2016; Khan et al., 
2015). But most of them are costly and pose health and environmental 
problems (Prasad et al., 2018).
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Tomato is highly demanded in the market because of its high nutritional value. 
But Tomato has a very short shelf life due to its perishable nature. Short shelf life 
coupled with improper processing facilities results in heavy socio-economic loss. 
Aloe vera gel mainly composed of polysaccharides has been recently explored 
as an effective edible coating to increase the shelf life of fruits and vegetables 
because of its antifungal and antimicrobial activity. Hence, the present study 
was conducted to evaluate the effect of aloe vera coating on shelf life of tomato. 
Tomatoes were washed, surface water was removed and then coated with aloe 
vera gel. After coating fruit surface was air dried and kept at refrigerated condition 
(5±1 oC, 90-95% RH). The various physicochemical properties like moisture content, 
physiological loss in weight, total soluble solid content, ascorbic acid content, 
colour and firmness were measured at a regular interval for both uncoated and  
coated tomatoes for a storage period of 21 days.  Aloe vera gel coated tomatoes 
were found to maintain their moisture, colour and firmness better than the 
uncoated ones. They also showed lesser reduction in physiological weight loss, 
ascorbic acid content and total soluble solid content. The uncoated tomatoes 
showed rapid deterioration and almost 90% of tomatoes were decayed after 21 
days of storage whereas aloe vera coated tomatoes showed no deterioration 
within this period and only 10% of the coated tomatoes were decayed after 28 
days of storage.
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Application of edible coating on fruits and vegetables is a 
healthy and eco friendly post harvest treatment which is very 
demanding now- a- days. The edible films and coating are the 
primary packaging which is prepared from edible materials 
(Melvin and Shin, 2012). The edible coating around the fruits 
reduces respiration, improves textural quality, retains volatile 
flavour compounds and reduces microbial growth (Mahfoudi 
et al., 2014). Edible coating affectively influences different 
physical, physiological, biochemical and pathological factors to 
enhance the post harvest shelf life (Prasad et al., 2018). Edible 
coating can provide the same effect as modified atmosphere 
storage in modifying internal gas composition (Park et al., 
1994). Edible coatings have high potential to control browning, 
discolour activity, off flavour, microbial activity (Dhall, 2013). 
Apart from these advantages different food grade additives 
can also be added to the coating material to improve their 
composition which in turn improves the quality of the fruits 
and vegetables.

Edible coatings may be composed of polysaccharides, 
proteins, lipids and their combination. Considering the 
increasing demands of consumers for natural fresh like 
fruits, attention is being paid to use natural materials as 
edible coating. In this direction, recently there has been an 
increasing interest to use aloe vera gel as edible coating. Aloe 
vera gel is the mucilaginous gel obtained from the squeezing 
of the clear jelly-like substance of the parenchyma tissue of 
Aloe vera leaves. Aloe vera gel has antifungal, antimicrobial 
and anti-inflammatory properties (Misir et al., 2014). Aloe 
vera along with increasing the post harvest shelf life of 
product maintains the sensory properties of the product. A 
study conducted by Benitez et al. (2015) by application of 
three different types of edible coatings such as aloe vera, 
chitosan and sodium alginate  reported that aloe vera was the 
most effective one to both extend the postharvest shelf life 
and maintain the sensory properties of the product through 
the storage period of 12 days at  4±1 °C. Aloe vera gel-based 
edible coating was also reported to prevent loss of moisture, 
colour, titrable acidity, pH and firmness, control respiratory 
rate and maturation development and reduce microorganism 
proliferation on different fruits like sweet cherries, mangoes, 
grapes, eggplants etc. (Martinez et al., 2006; Sophia et al., 
2015; Ali et al., 2016; Amanullah et al., 2016).

Tomato (Solanum copersicum) is one of the most important 
vegetable crops in India. Tomato contains different bioactive 
phytochemicals along with carotenoids, vitamin C, and the 
phenolic compounds which make them an excellent source of 
nutrition. Tomato is grown in an area of 0.8 million hectares 
with an average annual production of 20.7 million tonnes in 
India during 2016-17 (NHB, 2017). After harvest the main 
factors that influence the shelf life of tomato include improper 
handling, high humidity, high temperature and Ethylene 
exposure (Dang et al., 2008). Also physicochemical profile 
of tomato fruits changes significantly over time and with 
the storage temperature (Okolie and Sanni, 2012). These 

changes result in loss of quality and restrict its own natural 
shelf life. Therefore this research work was undertaken to 
increase the shelf life of tomato by aloe vera coating and to 
evaluate the effect of coating on physicochemical properties 
during storage.

2.  Materials and Methods

An experiment was carried out in the Food Engineering 
Department of Bidhan Chandra Krishi Viswavidyalaya, India 
during 2018. Freshly harvested tomato fruits were collected 
from a local market. Before coating, tomato fruits were 
washed with water to remove dust and dirt. The coating 
solution used for tomato fruits was Health viva aloe vera 
juice containing 95% aloe vera juice and rest 5% of stabilizer, 
acidity regulator and preservatives with no added artificial 
colour and flavour. Uncoated samples were used as control. 
Coating of tomato was done by dipping them in the coating 
solution for five minutes. Tomatoes were then dried at room 
temperature to allow a thin film layer to be formed on the 
fruits. Both the coated and uncoated samples were then 
stored in the refrigerator at a temperature of 5±1 oC and 90-
95% relative humidity. Various physicochemical properties 
were determined at 7 days interval for 28 days. The coating 
was done according to the flow diagram presented in Figure 1.

Tomatoes

Cleaned to remove dust

Divided into two lots  

Kept at refrigerator Dipped the tomatoes in aloe 
vera solution for 5 minutes

Drying the coated tomatoes 
at room temperature

Kept at refrigerator

1st lot Without coating 2nd lot with aloe vera coating

Figure 1: Flow diagram for coating of tomatoes

2.1.  Physicochemical analysis

Weight losses were determined using analytical weighing 
balance. Moisture content was determined by hot air oven. 
Surface colour was measured using a Hunter Lab colorimeter. 
The data obtained in terms of L*, a* and b* were converted 
into hue angle and chroma, which provided information about 
the colour index (colour intensity) of fruit samples. The colour 
difference was calculated to evaluate the difference in colour 
between the tested sample and reference material or fresh 
sample. The following equations were used to calculate the 
surface colour analysis.  

∆E=√[(∆L*)2+(∆a*)2+(∆b*)2]
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h0=tan-1(b*/a*)   

Firmness was measured as the maximum force (N) required 
for the deformation or breakage of tissues of the tomatoes. 
Firmness was measured by a compression test with a texture 
analyzer (TAXT Plus Texture Analyzer, Stable Microsystem, 
UK) using a stainless steel cylindrical probe (P/75) with 60 
mm diameter. 

Total soluble solids were determined by using a digital 
refractometer from freshly extracted juice of tomato of each 
treatment. Vitamin C content of the samples was measured 
using 2, 6-dichlorophenol indophenol method as described 
by AOAC (2000). 

The psychological decay of tomatoes was inspected visually 
at the end of the storage, evaluating the skin dehydration 
level of the products. Tomato fruits showing surface mycelial 
development were considered decayed. The results were 
expressed as percentage of damaged products.

The numbers of decaying fruits were counted on each 7th day 
of storage and calculated using the formula, 

Decay percentage=(number of fruits decayed/ total number 
of fruits)×100%; (Kator et al., 2018). 

3.  Results and Discussion

3.1.  Physiological loss in weight 

Percentage loss in weight was found to increase in all the 
treatments for both the coated and uncoated tomatoes as 
the storage period progressed (Figure 2). The physiological 
loss in weight was more in case of the uncoated samples 
than the aloe vera coated samples. Mainly rate of respiration 
and moisture evaporation control the phenomenon of 
weight loss. The reduction in weight loss in coated samples 
was probably due to the effects of the coatings which act 
as a semi permeable barrier against movement of oxygen, 

was obtained by Atlaw (2018) where the weight loss for 
uncoated mangoes and aloe vera coated mangoes stored in 
a temperature of 31 oC were 22.04% and 8.6% after 35 days 
of storage.

3.2.  Moisture content

The data on moisture content for coated and uncoated 
samples are presented in Figure 3. Moisture contents of 
uncoated tomato samples have decreased more rapidly in 
comparison to the coated samples. So the uncoated tomato 
samples started to shrink after seven days of storage period 
whereas the treated samples have remained fresh even after 
twenty days of refrigeration. Initial moisture content of the 
tomatoes was recorded as 96.25%. On the 21st day, moisture 
contents for uncoated and aloe vera coated samples were 
89.64% and 93.73% respectively. On the 21st day, the loss in 
moisture content for the uncoated samples and for the aloe 
vera coated samples were 6.86% and 2.61% respectively. 
Hence we can say that the aloe vera coating has a positive 
effect on the change in the loss of moisture content of tomato.
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Figure 2: Percentage of weight loss during storage period
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carbon dioxide, moisture and solute. The percentage losses 
of moisture after 21 days of storage for uncoated and coated 
tomatoes were 7.18% and 5.95% respectively. Similar result 
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Figure 3: Moisture content of tomatoes during storage period

3.3.  Ascorbic acid content

Ascorbic acid is one of the most important nutritional value 
parameters in tomatoes. Hence, changes in ascorbic acid in 
tomatoes during storage have been monitored to investigate 
the level of effects of edible coating treatments. Figure 4 
shows the ascorbic acid content of coated and uncoated 
tomato samples that had significant variation during the 21 
days of storage under refrigerated conditions. The value of 
ascorbic acid content in this study on the 1st day was 22.14 
mg 100 g-1 for the uncoated samples. At the end of the 
storage period, the ascorbic acid content of coated tomatoes 
was found to be higher than the uncoated tomatoes. The 
ascorbic acid content on the 21st day of uncoated and aloe 
vera coated tomatoes were found to be 14.08 mg/100 g-1 
and 17.46 mg/100 g-1 respectively. The higher ascorbic acid 
content of coated tomatoes near the end of the storage 
period could be due to the fact that coating served as 
a protective layer against the auto oxidation of fruit by 
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controlling the permeability of O2 and CO2 deep inside the 
fruit. Mani et al. (2017) also reported similar findings where 
the use of edible coatings significantly reduced the loss of 
vitamin C in ber fruit. 

3.4.  Total soluble solid content

Observations during storage revealed that the TSS content 
of both coated and uncoated tomatoes increased up to a 
certain limit and thereafter it decreased as the storage period 
progressed (Figure 5). The rate of increase and decrease of 
TSS for coated tomatoes were less compared to the uncoated 
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Figure 4: Ascorbic acid present in tomatoes during storage
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Figure 5: Total Soluble Solid present in tomatoes during storage
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ones. Highest TSS content was observed in uncoated fruits 
at the 7th day of storage. Coated tomatoes showed a lower 
increase in soluble solid content. Kanmani et al. (2017) also 
reported that the TSS concentration slightly increased initially 
and latter decreased in case of tomatoes coated with CMC /
pectin. The breakage of carbohydrates and pectin, partial 
hydrolysis of protein and decomposition of glycosides into 
subunits during respiration lead to a decrease of total soluble 
solids during storage. Garcia et al. (2014) also reported that 
samples coated with pure extract of aloe vera showed a lower 

increase in soluble solid content than the uncoated ones. This 
may be due to the fact that the presence of coating slows 
down the rate of hydrolysis of carbohydrates which restricts 
the rise of total soluble solid content. 

3.5.  Firmness

Figure 6 shows the firmness of the coated and uncoated 
tomatoes during the entire storage period. The hardness 
showed a decline from 28.8 N at 0 day to 22.9 N and 25.7N 
for the uncoated and coated tomatoes at 21st day respectively. 
This means that the uncoated fruit samples showed a poor 
hardness at 21st day of storage as compared to the coated 
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Figure 6: Firmness of Tomatoes during storage period
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ones. Mani et al. (2017) reported the similar findings in case 
of ber fruit for 15 days of storage. They also concluded that 
the higher hardness of the coated fruits may be due to the 
fact that as respiration rate is reduced also reduced is the 
degradation of water insoluble calcium pectate (Ca-pectate) 
or calcium bridge that renders strength to the fruit skin. 
According to Keneko et al. (2002) coating was the most 
effective treatment for retardation of softening of harvested 
fruits and vegetables compared to the uncoated ones.

3.6.  Colour

Colour is an important quality attribute for marketing of 
products as it is usually the first characteristic noted by 
potential consumers. Moreover colour acts as an indicator of 
the level of natural deterioration of fresh foods. Tomatoes, 
both control and coated, registered some changes in L*, a* 
and b* values during the storage period. Table 1 shows the 
change in colour of the coated and uncoated fruits and hue 
angle. However, the changes were less for the tomatoes 
treated with aloevera in comparison to the uncoated ones. 
The colour change values after 21 days of storage were 9.90 
and 11.6 for coated and uncoated tomatoes. Hue angle were 
28.39o and 25.91o respectively. Misir et al. (2014) also got the 
similar type of result where aloevera gel treatment delayed 
the green colour loss on the fruit skin of apples stored at 2oC 
for 6 months.

3.7.  Ash content

Ash content was evaluated for both the coated and uncoated 
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tomatoes during the entire storage period. It was observed 
that ash content for all the samples showed gradual decrease 
during the storage period (Figure 7). Garcia et al. (2014) also 
found that the fresh and dehydrated tomato samples showed 
a marked decrease in ash content over the period of storage. 
This could probably due to the decrease of the salt content 
of the sample.

4.  Conclusion

The aloe vera gel coating significantly increased the shelf life 
of tomato by retention of moisture, colour and ascorbic acid. 
Aloe vera gel coated tomatoes also showed lesser percentage 
of loss in physiological weight and slower rate of total soluble 
solids development. The decay percentage of uncoated 
tomatoes was quite high in comparison to the coated ones. 
Hence, it can be concluded that aloe vera gel can act as a 
suitable bio preservative to enhance the shelf life of tomatoes.
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3.8.  Decay Percentage 

Table 2 clearly depicts that the uncoated tomatoes showed 
no signs of deterioration upto 14th day of storage. But 90% 
of the uncoated tomatoes were decayed after 21 days of 
storage whereas aloe vera coated tomatoes showed only 
10% of decay after 28 days of storage. Krishnan et al. (2017) 
reported that the shelf life of guava was increased by one 
week with the application of aloe vera coating under normal 
room temperature and shelf life could be extended upto one 
month under refrigerated condition. 

Table 2: Decay percentage (%) of tomato during storage

Days Decay Percentage (%) uncoated Aloevera coated

0                0             0

7                0             0

14                0             0

21               90             0

28              100            10
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